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Technical assistance and efforts had to be largely

diverted from human energetics to the chemosynthesis-

program, to secure important results as early as possible
in view of the still unsolved immigration status of Dr.
Kiesow. Considerable maintenance-work on the human
calorimetry-plant has become necessary and will require an
intermission in experiments on human energetics.
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Lectures:

15 October 1¢63 THE PHYSIOLOGICAL REGULATION OF HUMAN
BODY TEMPERAIURE
ONR Biological Sciences Workshop
NNMC, Bethesda, Maryland

4 November 1563 THE REGULATION CF HUMAN BODPY TEMPERATURE

Naval Dental School
NNMC, Bethesda, Maryland

Publications:

- Benzinger, T.H.: “The Physiological Regulation/of Human
Body Temperature. (Abstract). ONR Symposifim Report
ACR-84 (1563) - page 2.

- Benzinger, T.H.: "'Animal Calorimetry--Its Future’' -
Transactions of ASAE, 6:11¢ (1563)
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I1. MOLECULAR ENERGETICS -~

(a) MECHANISM OF ELEMENTARY BIOSYNTHESIS

Report by Lutz Kiesow, M.D., D.Sc., Principal
Investigator, Chemosynthesis-Project:

In the report covering period July-September
1663 the reversal of the net energy-transforming process
in Nitrobacter winogradskyi or its particulate fractions
was first described. The direction in which the net

reaction

- °’==§ -
NOz + DPN + HZO = N03 + DPN.H2

proceeded was found to be cdependent on the absence or

the presence and consumption of molecular oxygen. This
findiﬁg was of major importance because it permitted
during the first two weeks in October to clarify by means
of Warburg-automanometry the stoichiometric relations
between the oxido-reductions of the nitrate and DPN
systems. It also permitted to clarify the stoichiometry

of the simultaneous consumption of oxygen.



Nevertheless, the role of oxygen and the peculiar
thermodynamic feasibility of the DPN.Hz-producing re-
action remained obscure until another parallel, quite
different series of experiments were completed: analysis
with double-beam spectrophotometry revealed in nitrobacter
the presence of two enzyme systems of the cytochrome-
type, Cyt. I and Cyt. II, with characteristic wave-

lengths of maximal absorption

Cyt. 1I1: 11 = 588 mu, Ao = 434 mp

A

Cyt. II: * = 550 mp, *2 = 413 m

(designated Fe ** or Fe'' in equation (2)). The re-
versible oxido-reductions of these two enzymes were

found to be coupled with the oxido-reductions of both,
the nitrate- and DPN-systems. Depending on the direction
in which the transformations of the nitrate- and DPN-
systems and oxygen consumption proceeded, the co-factors
of the enzymes were observed to be reduced or oxidized.
The combined experimental results are described anc¢ ex-

plained with the following three formulations:
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It is submitted for discussion, that the operation
of two basic functions of life, elementary biosynthesis
and cell-respiration, by one system of enzymes would
represent a mechanism of extraordinary simplicity and ef-
ficiency. It is submitted, that the mechanism described
above may help in explaining certain aspects of the

origin of life, and permit certain speculations concerning

life on other planets.

It is submitted as a working hypothesis that any of the

inorganic chemical substrates of autotrophic, chemosynthetic

life, (Ho, S=, NHY, Fe't), may be substituted for NO to

4’ 2’
drive a similar process of elementary biosynthesis. It is

submitted, also as a working hypothesis, that photosynthesis

may utilize the same mechanism, with electrons mobilized by
means of electro-magnetic energy on chlorophyll. Pyridine-
nucleotides and cytochromes, the principal ingredients, are

known to occur in photosynthetic organisms.

It remains to be shown with continuous studies on chemo-
synthesis under Contract #R-38, how the life-energy, harnessed

in DPN.HQ, is utilized for the assimilation of inorganic matter:

Figure 4 demonstrates, that the assimilation of radioactive

14

carbon atoms from H co; is dependent on the energy-transforming

process, Figure 1.
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FIGURE 4. THE ASSIMILATION OF RADIOACTIVE CARBON -

Radioactive bicarbonate, NaH14CO3 was added to
Nitrobacter in a steady state of nitrite-oxidation
(below) or in the absence of nitrite (above). After
60 seconds the cells were killed and extracted with
boiling methanol. Compounds were separated by iono-
phoresis on paper. Amount of extract corresponded to

10 microliters of packed cells. (Chemical icdentification

of peaks will be described elsewhere).
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MOLECULAR ENERGETICS (Continued)

Lectures:

September 11, 19563 CHEMOSYNTHESIS AND ITS RELATION TC
THE SPACE SCIENCES
by Lutz Kiesow
Sixth Navy Bioastronautics Symposium
NM]I, Bethesda, Maryland

Cctober 15, 1¢63 CALORIMETRY: TOOL OF ANALYTICAL
CHEMISTRY AND CHEMICAL THERMCLDYNAMICS
by T.H. Benzinger
ONR Biological Sciences Workshop
NNMC, Bethesda, Maryland

Chairmanship:

Dr. Benzinger acted as Chairman of Session #6 at the
18th Calorimetry Conference in Bartlesville, Cklahoma,

Cctober 16-18, 1£63.

Publications:

- Benzinger, T.H.: '"Microcalorimetry: Tool of Analytical
Chemistry and Chemical Thermodynamics" (Abstract).
ONR Symposium Report ACR-84 (1£63) p. 14

- Kiesow, L. (Translation): "The Energy-Transforming Step
in Nitrobacter Chemosynthesis' - Biochem. Z. 338:400

(1563)
\ l//h/ // Vﬁ a/,

T. H. BENZIé;ER M. % ’ .E.
Principal Investiga or,
Research Contract #3-38
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